Surviving critical illness can be life-changing and presents new healthcare challenges for patients after hospital discharge. This feasibility study aimed to examine healthcare service utilisation for patients discharged from hospital after intensive care unit stay. Following Ethics Committee approval, patients aged 18 years and older were recruited over three months. Those admitted after cardiac surgery, discharged to another facility or against medical advice were excluded. Patients were informed of the study by post and followed-up by telephone at two and six months after discharge. General practitioners were also contacted (44% responded). Among 187 patients discharged from hospital, 11 died, 25 declined to participate and 39 could not be contacted. For 112 patients (60%) who completed a survey, the majority (82%) went home from hospital and were cared for by their partner (53%). More than half of the patients (58%) reported taking the same number of medications after intensive care unit stay but 30% took more (P=0.023). While there was no change in the number of visits to the general practitioner for 64% of patients, 29% reported an increase after intensive care unit stay. At six months, 40% of responders who were not retired were unemployed. Discharge summary surveys revealed 39 general practitioners (71%) were satisfied with details of ongoing healthcare needs. Twenty-one general practitioners wrote comments: 10 reported insufficient information about ongoing needs/rehabilitation and two reported no mention of intensive care unit stay. Survivors of critical illness had increased healthcare needs and despite most returning home, had a low workforce participation rate. This requires further investigation to maximise the benefits of survival from critical illness.
The purpose of intensive care is to maximise quality survival and function of patients who are critically ill. Over 130,000 adult Australians per year are admitted to general intensive care units (ICU) 1 . Approximately 10% of these patients die in the ICU and another 5% die in hospital, but the majority of patients survive to hospital discharge 1 . Until recently, an ICU stay was deemed a success if patients survived until discharge from the ICU. As critical care has evolved, it has become evident that understanding long-term survival, morbidity and quality of life (QOL) after critical illness is as important as short-term survival [2] [3] [4] [5] [6] . Measured health-related QOL among patients who survive hospital after an admission to ICU is decreased when compared with an age and gender-matched general population, although this is not reflected by subjective statements 7, 8 . The ongoing burden from critical illness on patients, their families and health services can be substantial 9,10 but poorly reflected by QOL measures 11 .
Patients who have been critically ill, but have recovered sufficiently to be discharged from hospital, rarely return home at the functional level in which they left 11, 12 . Reports describe physical disability, neurocognitive and/or psychological impairment as common among hospital survivors [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] . Access to services may depend on the patient's place of residence. Morbidity and mortality is higher in rural areas and access to health services by residents of regional Australia is reported to be lower than for urban residents 23 . In Australia, a substantial proportion of ICU survivors are discharged to the country. A need for follow-up has been met by providing a telephone follow-up service 24 . Patients were unable to attend the ICU clinic because they lived long distances from the hospital. The development of the telephone service was a direct response to a request by patients for a follow-up service where they could be assisted to recall their ICU experience 25 but little information is available to show whether returning to rural areas disadvantages patients. Further, the hospital discharge summary may not include any reference to the patient's admission to the ICU or the problems encountered during the patient's ICU stay 26 .
To inform patients who survive to hospital discharge after critical illness, as well as their families and for health policy and planning, this descriptive preliminary study aimed to examine health services utilisation after intensive care. Specific objectives were to describe: 1) access to health and community support after critical illness; 2) the number of medications taken by patients before and after critical illness; 3) the number of visits to the general practitioner (GP) before and after critical illness; 4) employment status after critical illness; and 5) differences in service gaps between metropolitan and rural patients.
METHOD

Design
For this descriptive study, we recruited a cohort of hospital survivors admitted to the ICU at Royal Perth Hospital and discharged from hospital between 10 March and 28 June 2008 (three-month recruitment period).
Participants and setting
The ICU at Royal Perth Hospital is a 22-bed, adult ICU that admits both medical and surgical patients (general ICU). All ICU patients aged 18 years and older, residents of Western Australia who were discharged from hospital during the recruitment period (including the rehabilitation campus) were eligible for inclusion. Only index admissions to ICU, that is the first admission to ICU during a hospital admission, were included. Patients were excluded if discharged to another facility, against medical advice or if they were admitted to ICU after cardiac surgery, since these patients have a planned clinical pathway beyond discharge that includes follow-up by the cardiothoracic and cardiology teams.
Materials and method
Approval to conduct the project was granted by the institutional low-risk ethics assessment committee. Study patients were identified from the ICU admission, transfer and discharge register and their hospital discharge status checked on the hospital computerised admission and discharge program. Eligible patients were sent a letter approximately six weeks after discharge from hospital. Patients were contacted two and six months after discharge from hospital with a telephone call from the research nurse who used a structured questionnaire. Questions included discharge destination after leaving hospital, concerns from their hospitalisation, visits to healthcare services, usage of medications, GP visits and hospitalisations before and after the index admission and employment status before and after intensive care. The Barthel Index 27 was used by the respondents to estimate functional status. It consists of 10 items that measure a patient's daily functioning, specifically the activities of daily living and mobility and uses a three-point scale: 0 (unable), 5 (patient able to do over 50% of the effort) and 10 (independent) that are summed to calculate a total score ranging from 0 to 100. The higher the score, the more 'independent' the person is. Proxies (family member) answered the survey if the patient was unable to do so. The telephone survey took approximately 15 minutes to complete. Patients unable to be contacted by phone were sent a postal copy of the questionnaire and a stamped addressed envelope for its return.
The patient's GP was contacted for information about the hospital discharge summary. The GPs were asked whether they received a discharge summary from the hospital (yes/no), if the discharge summary had sufficient information regarding the history of the recent admission to ICU and whether there was sufficient information regarding healthcare needs after discharge. These two questions were self-rated on a five-point scale from 1 to 5, with 1 being least and 5 most satisfactory. The responses 1 or 2 were combined and considered as dissatisfied.
Statistical analysis
Descriptive statistics were used to characterise the study participants. Patient data obtained from the ICU clinical database included age on admission to ICU, gender, ICU admission diagnosis, severity of illness estimated from the worst in first 24 hour Acute Physiology and Chronic Health evaluation (APACHE) II score 28 , comorbidity estimated from the APACHE III comorbidity codes 29 , length of stay in the ICU and hospital, and residential address. The diagnosis was grouped into nine categories: trauma (including burns), sepsis (including pneumonia but not aspiration), thoracic/abdominal aneurysms, cardiac, respiratory, neurological, other medical conditions and other surgery. The postcode was used to classify the patient's residential address into Perth metropolitan or non-metropolitan. Patient selfreport and the hospital's computerised outpatient appointment database were used to estimate the number and type of outpatient clinics attended. The hospital's computerised outpatient register was also examined. Visits to the renal and urology clinics were combined. Medians and interquartile range (IQR) were used to describe continuous data and proportions (expressed as percentages) were used for categorical data. Normally distributed data were compared using t-tests and non-normally distributed data examined by non-parametric tests (Mann-Whitney and Wilcoxon). Friedman's non-parametric paired tests were used to compare the number of visits, medications and services before and after critical illness. Service utilisation was compared at three time periods, before the index admission and two and six months after hospital discharge. The two time periods after discharge were compared to identify if there were any changes in utilisation of services with recovery. P values less than 0.05 were considered statistically significant. The SPSS version 15.0 for Windows (SPSS; Chicago, IL, USA) was used to analyse the data.
The outcome measures were: • number of hospitalisations after ICU admission, • number of GP visits before and after critical illness, • number of other health service visits before and after critical illness, • number of medications before and after critical illness, and • GP feedback about the hospital discharge summary.
RESULTS
Cohort characteristics
Of 370 discharges ( Figure 1 ) during the threemonth recruitment period, 187 patients met the inclusion criteria. Of these, 11 died after hospital discharge, 25 declined to participate and 39 could not be contacted (12 letters were returned to sender).
The median age for the cohort was 50 (IQR 34 to 67) years. The patients unable to be contacted were significantly younger (P <0.001) but no difference was found in age among the other patient subgroups (P=0.172), as shown in Table 1 . The median worst APACHE II score in the first 24 hours was 19 (IQR 14 to 25). The proportion of patients with an APACHE III comorbidity 29 was 25% but there were significant differences between groups (P=0.001). Trauma (19%) and respiratory conditions (18.5%) were the two most common reasons for admission. Other diagnostic groups were sepsis (14.8%), drug overdoses (10.1%), other surgery (9.5%), neurological conditions (7.4%), thoracic/abdominal aneurysm (7.4%), other medical conditions (6.9%) and cardiac conditions (6.3%). The two most common reasons for admission for each subgroup are shown in Table 1 . There was no statistical difference in the diagnostic group between subgroups (P=0.942). The median length of stay in ICU was 2 (IQR 1 to 4) days and for hospital (excluding the days in the rehabilitation campus of the hospital) was 12 (IQR 6 to 22) days. The majority of patients were nonindigenous (88%) but one-third of patients who were lost to follow-up were indigenous. Three quarters of the study cohort resided in the Perth metropolitan area. Of the patients who were lost to follow-up, almost half lived in a non-metropolitan area.
Responses to survey
Of the 112 patients who completed a survey, 39% responded to both surveys and 56% completed the six-month survey only. While we aimed to interview patients at two and six months after discharge from hospital, the return of questionnaires and success in contacting patients was variable. The median number of days to the first interview was 89 (IQR 75 to 100) and to the second interview 190 (IQR 180 to 205) days. Most surveys were conducted by telephone (69% two-month survey, 79% six-month survey) and most were completed by the patient and not a proxy (98% two-month survey, 92% six-month survey).
Most patients completing a survey were discharged from the acute care campus but 16% of the responders were discharged from the hospital's rehabilitation facility. The responses to the survey showed that the majority of patients (82%) went to their home from hospital. For the remaining patients, family or friends accounted for all but one patient who stayed in a hotel. Of the patients at home, 53% had their partner, 22% had other family member/s and 7% had a friend looking after them, while 18% of patients had no carer. The time patients were cared for ranged from one day to three months, although some patients had family and friends continuing to help with driving and other tasks.
Patient concerns related to hospitalisation
In the two-month survey (49 responses), 18 patients reported no memory of the ICU and 16 reported no concerns. Reported concerns included hallucinations and vivid dreams (n=3), being restrained (n=2), not being able to see a clock and so losing track of time (n=2), being intubated and suctioned, insertion of naso-gastric tube, awful food, pain, not being able to use lower half of body and being bathed. In the sixmonth survey (107 responses), 46 patients had no concerns. Concerns reported included slow recovery, e.g. memory impairment, fatigue, losing balance (n=9), hallucinations and dreams (n=4), food issues (coffee shop not open long enough, food awful, pureed diet), difficulty getting attention from staff or being informed.
Healthcare utilisation
Several patients (12.5%) had continuing hospital care (n=4), rehabilitation (n=9) or both (n=1) at home. More than 80% of patients (n=92) attended an outpatient or other healthcare service. Most survey responders (69%) attended the hospital's outpatient clinics that were physician, nurse or allied health-led clinics. Patients attended from one to six different types of outpatient clinics (median 2), and had one to 22 appointments (total 344, median 3) although 25 of these appointments were concurrent. Some patients spent an entire day at the hospital attending clinics and found it tiring, particularly if public transport was used to return home in the evening. Twenty-three percent of patients attended other metropolitan, non-metropolitan or private clinics, ranging from one to four clinics (median 1) as shown in Table 2 , and 10% of patients attended both the study hospital's outpatient clinic and other healthcare services. The most common clinic attended related to the patient's admission specialty but physiotherapy was frequently used. Community support services were used by some patients, such as the 'Silver Chain' home nursing and cleaning services. Some patients were provided transport to attend the clinics but others had to rely on relatives and friends who had to take time off work to perform this role. No-one reported the use of respite services and only one patient required palliative services from the hospital. Some services required by patients were not offered by the hospital and patients found it difficult to access them in a timely manner. Two patients did not attend their outpatient appointments (car trouble and forgetting the appointment) and did not make another appointment because they had to get a new referral from their GP. More than half of the patients (58%) reported taking the same number of medications before and after the critical illness, 12% reported fewer and 30% more medications after the hospitalisation (P=0.023). Visits to their GP were unchanged for 64% of patients, while 29% reported an increase after intensive care, although many patients did not specify the number of visits. The number of admissions to hospital was unchanged in 78% of responses. Twelve percent of patients reported fewer hospital admissions after their critical illness. Employment status For patients who completed the two-month survey (n=49), nearly half (n=20) were retired before their critical illness (Table 3) . Of the 28 patients who were not retired after their critical illness, 21 were employed before their critical illness and 10 employed after leaving hospital. Less than half (n=8) reported that they could be employed in the same type of work and 12 patients stated that they could be employed now. Of the 87 patients who were not retired in the sixmonth survey, 51 reported that they worked before and 30 after their critical illness.
Functional status
The Barthel Index 27 was used to estimate functional status. In the first survey, 97% of respondents had no limitations (Barthel Index=100) and in the second survey it was 94%. There were no scores less than 90. Two patients who had a Barthel Index of 100 in the first survey could not climb stairs when re-interviewed at six months.
Responses to the general practitioner survey
From 133 surveys sent to GPs, 59 were returned (44% response rate). Of these, 53 (90%) responded that they had received a discharge summary. The GPs most often rated that the discharge summary had sufficient information regarding history of recent admission to ICU (1 to 2: 9%, 3: 8%, 4 to 5: 83%). The discharge summary also had sufficient, but less information regarding healthcare needs after discharge (1 to 2: 22%, 3: 7%, 4 to 5: 71%). From the GPs who wrote comments about the discharge summary (n=21), several reported positive comments but 10 reported that the discharge summary had insufficient information about ongoing needs or rehabilitation and two reported that there was no mention of ICU stay.
DISCUSSION
We examined healthcare utilisation of patients who were discharged from hospital after intensive care and found that a substantial proportion of the 112 patients who participated in the study utilised healthcare services after ICU. Nearly one-third of patients used more medications and visited their GP more often than before their admission to ICU, but we did not find a large increase in the number of hospitalisations among hospital survivors of critical illness.
Two earlier studies examined healthcare utilisation after ICU 30, 31 . In a North American study 30 , 18 months after discharge the need for continuing care, rehospitalisations, total days hospitalised, surgical procedures and doctor visits was higher among ICU survivors aged 65 years and older. Although this health service utilisation was significant in absolute terms, it was not excessive. A study in the Netherlands found drug usage and hospital admissions increased substantially after the critical illness 31 . Both of these studies were conducted more than 20 years ago and, as in our study, patients were used as their own controls. Another Australian study compared 113 patients admitted to ICU for more than 24 hours with a community sample 16 months after discharge from ICU 32 . They found there were 5.5 hospitalisations for the ICU cohort compared to 2.8 for the community controls. Without a comparison to a group of hospitalised patients, it is difficult to assess whether intensive care has a greater impact on healthcare utilisation compared to other hospital survivors. Nevertheless, there is an increase in healthcare utilisation after intensive care and more information is needed to identify patients who need services, the type of services and if patients' needs are met.
There is increasing recognition that patients may suffer ongoing effects after an episode of critical illness. While functional status in our cohort scored highly at both two and six months (Barthel Index ranged from 90 to 100), several patients expressed problems such as hair loss, loss of appetite and poor memory. We also asked patients about their concerns from their stay in ICU or hospital. Hallucinations and bad dreams were reported by several patients who found this disturbing several months after their discharge. These findings support studies that report similar problems 19, 20 . Problems may persist for many years 17, 21 with multiple factors influencing outcomes. In 56% of survivors who received mechanical ventilation for 48 hours or longer, assistance was needed to perform activities of daily living one year after ICU discharge 33 . Acknowledgement of these issues has driven the development of ICU clinics for survivors of critical illness, particularly in the United Kingdom 11, [20] [21] [22] [34] [35] [36] . Despite increased provision of these clinics, few details on healthcare utilisation after critical illness are available. In addition, clinics are generally restricted to patients with longer stays in ICU and are not available to patients outside the vicinity of the hospital. We found that 25% of our patients reside outside the Perth metropolitan area and are not able to participate in hospitalbased clinics so alternative follow-up is required. Distance to health services is an important factor in access to care, with an inverse relationship between distance and utilisation being described across many diseases 37 . People living in remote areas of Australia do have limited access to services 38 and this has been associated with poorer health compared to people living in metropolitan areas 37, 39 . Critical illness can have profound effects on patients and their family. At six months, few of the respondents who were not retired before their critical illness were back at work. Other studies have similar findings. In one, a third of patients worked full-time before ICU admission but less than 10% worked full-time a year later 40 . To a patient who can no longer work or who takes considerable time to return to his or her pre-ICU employment status, this is a considerable loss after critical illness 41, 42 and implies negative social consequences 43 . However, reports of employment status after intensive care 18, 33, 43, 51 are inconsistent, making interpretation of the results difficult. Employment status is influenced by age, social and economic factors; for example, the level of employment in the community 51 . Prior employment status and age are often not taken into account. Unemployment can be expected to be high for older patients and patients may re-evaluate their lifestyle after experiencing critical illness: for example, reducing to part-time, changing the type of work undertaken or taking early retirement 44 . Future studies with larger sample sizes should explore the rate of unemployment after critical illness and its consequences.
We estimated there would be 225 discharges during this period, but after excluding patients younger than 18 years, persons residing outside of the state and cardiac surgical admissions, our sample size (187 patients) was smaller than anticipated. Also, almost half of the study cohort (40%) was lost to follow-up due to deaths during the follow-up (6%), patients declining to participate (13%) and those unable to be contacted (21%). A priori, we excluded patients discharged to another hospital because we had no control over their care and follow-up is logistically difficult. It is likely that their exclusion (n=72) biased the study population. For example, patients excluded because they were discharged to another hospital or after major cardiac surgery were generally older.
The sample size of our study was too small to identify specific problems. However, as a preliminary study, it does highlight the heterogeneity of the ICU and the necessity to recruit patients for a longer period and/or engage multiple centres to participate. This latter strategy would also improve external validity.
It was surprising that the response rate was higher at six months. We concentrated on following patients in the evening and weekend for the six-month follow-up and this may have improved the response rate.
CONCLUSION
Information on healthcare resources and community support utilisation were compared before and after critical illness. The strategic significance of this project is that the results provide much needed (and hitherto limited) information about the impact of critical illness so as to better inform clinicians, consumers and health administrators. It forms the basis for further studies to evaluate how healthcare interventions might be targeted and delivered to patients following critical illness, which will assist in returning to a full and productive life.
